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FASTENING ASSEMBLY, HOUSING, AND
DISASSEMBLING METHOD OF HOUSING

BACKGROUND

1. Technical Field

The present disclosure relates to a fastening assembly, a
housing the fastening assembly, and a disassembling method
of housing.

2. Description of Related Art

In general, an electronic apparatus (e.g., a cell phone, a
PDA, a notebook computer, etc.) has a housing assembled
by a first cover and a second cover. The housing is used to
cover and accommodate inner electronic components of the
electronic apparatus, so as to provide protection to the
electronic components and prevent the electronic compo-
nents from damage of collisions.

With progress of technologies, electronic apparatuses
(e.g., portable electronic apparatuses) are developed toward
a lightweight, and compact design, along with severe limits
to inner spaces of housings for the electronic apparatuses. To
disassemble a housing, it is conventionally required to
design a first cover and a second cover with assembly
structures that can be “engaged with” or “released from”
each other. For example, the engaging member on the first
cover can be engaged with the engaging member on the
second cover. That is, the first cover and the second cover
can be assembled to each other by pressing them together
and make the engaging members engage with each other.

However, even if the foregoing assembly structures facili-
tate assembly of the housing, a disassembling tool is needed
to disassemble the engaging members of the first cover and
the second cover. Further, the housing must have additional
inner space or opening for the disassembling tool to pass into
to contact and thus separate the engaging members. Hence,
concerning the aforementioned issues, it becomes more
difficult in design of the housing and maintenance of the
electronic components.

SUMMARY

In order to solve the problems of the prior art, the
disclosure provides an improved fastening assembly. Par-
ticularly, the fastening assembly is applied in a housing. The
housing includes a first workpiece and a second workpiece.
The fastening assembly includes a first engaging member, a
reciprocating member, and a second engaging member. The
first engaging member is fixed to the first workpiece. The
reciprocating member is fixed to a first side of the second
workpiece and capable of reciprocally moving relative to the
second workpiece. The second engaging member is con-
nected to the reciprocating member for engaging with the
first engaging member. After a non-contact force from a
second side of the second workpiece affects the fastening
assembly, the reciprocating member is shifted, and the
second engaging member is separated from the first engag-
ing member.

The disclosure further provides a housing. The housing
includes a first workpiece, a second workpiece, and a
fastening assembly. The second workpiece is assembled to
the first workpiece. The fastening assembly is disposed in
the housing and includes a first engaging member, a recip-
rocating member, and a second engaging member. The first
engaging member is fixed to the first workpiece. The recip-
rocating member is fixed to the second workpiece and
capable of moving relative to the second workpiece. The
second engaging member is connected to the reciprocating
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member for engaging with the first engaging member. After
a non-contact force from a second side of the second
workpiece affects the fastening assembly, the reciprocating
member is shifted, and the second engaging member is
separated from the first engaging member.

The disclosure further provides a disassembling method
of housing. The disassembling method of housing includes:
providing a housing, in which the housing includes a first
workpiece, a second workpiece, and a fastening assembly,
the fastening assembly is disposed in the housing and
includes a first engaging member, a reciprocating member,
and a second engaging member, the first engaging member
is fixed to the first workpiece, the reciprocating member is
fixed to a first side of the second workpiece, and the second
engaging member is connected to the reciprocating member
and engaged with the first engaging member; affecting the
fastening assembly by a non-contact force at the outside of
the housing, so as to shorten the length of the reciprocating
member along a direction perpendicular to the first side and
make the second engaging member separate from the first
engaging member; and separating the first workpiece and the
second workpiece.

The fastening assembly, the housing, and the disassem-
bling method of housing of the disclosure at least can solve
the problems of prior arts. The housing of the disclosure
fixes the first engaging member to the first workpiece, and
integrates the second engaging member that is engaged with
the first engaging member to the fastening assembly.
Because the second engaging member with complicated
structure does not manufactured on the second workpiece,
the molds for manufacturing the second workpiece can be
simple, which not only saves costs of the molds, but also
increases degrees of freedom to design the molds. Further-
more, the engagement status of the fastening assembly of the
disclosure can be released after the fastening assembly
receives a non-contact force, so the housing can be disas-
sembled without a particular disassembling tool, and thus
the consumed time of reworking and the costs of waste
materials can be reduced.

It is to be understood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure can be more fully understood by reading
the following detailed description of the embodiment, with
reference made to the accompanying drawings as follows:

FIG. 1A is a partial sectional view of a housing according
to an embodiment of the disclosure, in which a first engaging
member and the second engaging member are engaged with
each other;

FIG. 1B is another partial sectional view of the housing in
FIG. 1A, in which the second engaging member is separated
from the first engaging member;

FIG. 1C is another partial sectional view of the housing in
FIG. 1A, in which the first workpiece is separated from the
second workpiece;

FIG. 2 is a partial sectional view illustrating a fastening
assembly fixed to a second workpiece according to another
embodiment of the disclosure;

FIG. 3 is a partial sectional view illustrating a fastening
assembly fixed to a second workpiece according to another
embodiment of the disclosure;
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FIG. 4 is a partial sectional view illustrating a fastening
assembly fixed to a second workpiece according to another
embodiment of the disclosure; and

FIG. 5 is a flow diagram of a disassembling method of
housing according to an embodiment of the disclosure.

DETAILED DESCRIPTION

Reference will now be made in detail to the present
embodiments of the disclosure, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

Refer to FIG. 1A, FIG. 1B, and FIG. 1C. FIG. 1A is a
partial sectional view of a housing 1 according to an
embodiment of the disclosure, in which a first engaging
member 140 and the second engaging member 144 are
engaged with each other. FIG. 1B is another partial sectional
view of the housing 1 in FIG. 1A, in which the second
engaging member 144 is separated from the first engaging
member 140. FIG. 1C is another partial sectional view of the
housing 1 in FIG. 1A, in which the first workpiece 10 is
separated from the second workpiece 12.

As shown in FIG. 1A, the housing 1 includes a first
workpiece 10, a second workpiece 12, and a fastening
assembly 14. The second workpiece 12 of the housing 1 is
assembled to the first workpiece 10. The fastening assembly
14 is located in the housing 1, and includes a first engaging
member 140, a reciprocating member 142, and a second
engaging member 144. The first engaging member 140 of
the fastening assembly 14 is fixed to the first workpiece 10.
The reciprocating member 142 of the fastening assembly 14
is fixed to a first side 12a of the second workpiece 12 and is
capable of reciprocally moving relative to the second work-
piece 12 along a first direction Al. The second engaging
member 144 of the fastening assembly 14 is connected to the
reciprocating member 142 for engaging with the first engag-
ing member 140. An electronic apparatus that use the
housing 1 of the disclosure can be a portable electronic
apparatus (e.g., a smart phone, a PDA, a GPS, etc.), but the
disclosure is not limited in this regard.

In the embodiment of the disclosure, the first engaging
member 140 and the reciprocating member 142 of the
fastening assembly 14 are respectively fixed to the first
workpiece 10 and the second workpiece 12 by using glue,
but the disclosure is not limited in this regard.

As shown in FIG. 1B, after a non-contact force from a
second side 125 of the second workpiece 12 (i.e., the outside
of the housing 1) affects the fastening assembly 14, the
reciprocating member 142 is shifted (i.e., the length of the
reciprocating member 142 along the first direction Al is
shortened toward the second workpiece 12), and the second
engaging member 144 is separated from the first engaging
member 140 along the first direction Al. Therefore, the first
workpiece 10 of the housing 1 can separate from the second
workpiece 12 along a second direction A2 (as shown in FIG.
10).

In the embodiment of the disclosure, the first direction Al
and the second direction A2 are perpendicular to each other,
but the disclosure is not limited in this regard.

In the embodiment of the disclosure, the fastening assem-
bly 14 of the housing 1 is disposed at the first side 12a of the
second workpiece 12, but the disclosure is not limited in this
regard. In another embodiment of the disclosure, the fasten-
ing assembly 14 is disposed at the bottom of the second
workpiece 12. For example, a pillar (not shown) can be
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disposed at the bottom of the second workpiece 12, and the
fastening assembly 14 is fixed to the pillar.

Hence, it can be seen that the engagement status of the
fastening assembly 14 of the housing 1 can be released after
the fastening assembly 14 receives a non-contact force.
Embodiments of the housing 1 and the fastening assembly
14 are described below.

Refer to FIG. 2. FIG. 2 is a partial sectional view
illustrating a fastening assembly 24 fixed to a second work-
piece 22 according to another embodiment of the disclosure.

As shown in FIG. 2 with reference to FIG. 1A and FIG.
1B, the reciprocating member 242 of the fastening assembly
24 includes a fixing part 242a and a moving part 242b. The
fixing part 2424 of the reciprocating member 242 is fixed to
the first side 22a of the second workpiece 22. The moving
part 2425 of the reciprocating member 242 is engaged with
the fixing part 242q and is capable of sliding relative to the
fixing part 242a along the first direction Al to expand or
close up. The second engaging member 244 of the fastening
assembly 24 is connected to the moving part 2425.

Furthermore, the fixing part 242a of the reciprocating
member 242 has a chamber 24241 and an opening 242a2.
The moving part 2425 passes into the chamber 24241 via the
opening 242a2 of the fixing part 242a. That is, the fixing part
242a of the reciprocating member 242 is sleeved onto the
moving part 2425, so as to make the moving part 24256 be
able to slide relative to the fixing part 242a to expand or
close up.

In the embodiment of the disclosure, the non-contact
force at the outside of the housing 1 is a magnetic force. The
moving part 2425 of the reciprocating member 242 includes
a magnetically permeable material. Therefore, after the
moving part 242b of the reciprocating member 242 is
attracted by the magnetic force at the second side 226 of the
second workpiece 22, the moving part 2425 closes up to the
chamber 24241 of the fixing part 242a along the first
direction Al, makes the second engaging member 244
separate from the first engaging member 140, and thus
releases the engagement status. Then, the first workpiece 10
of the housing 1 (as shown in FIG. 1C) can be separated
from the second workpiece 22 along the second direction
A2.

However, the disclosure is not limited in this regard. In
another embodiment of the disclosure, the second engaging
member 244 of the fastening assembly 24 includes a mag-
netically permeable material. Therefore, after the second
engaging member 244 is attracted by the magnetic force, the
second engaging member 244 moves toward the second
workpiece 22 to separate from the first engaging member
140, makes the moving part 2426 of the reciprocating
member 242 close up to the fixing part 242q, and thus
releases the engagement status.

Furthermore, in order to make the second engaging mem-
ber 244 of the fastening assembly 24 recover the original
location to engage the first engaging member 140 when
assembling the first workpiece 10 and the second workpiece
22 of the housing 1, the fastening assembly 24 of the
disclosure further includes a spring 246. The spring 246 is
disposed in the chamber 24241 of the fixing part 242a and
is compressed between the fixing part 242a and the moving
part 242b. Therefore, after the magnetic force at the outside
of the housing 1 disappears, the spring 246 of the fastening
assembly 24 pushes the moving part 2425 of the recipro-
cating member 242 along the reverse direction of the first
direction Al and thus moves the second engaging member
244 away from the second workpiece 22 to recover the
original location.
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Refer to FIG. 3. FIG. 3 is a partial sectional view
illustrating a fastening assembly 34 fixed to a second work-
piece 32 according to another embodiment of the disclosure.

As shown in FIG. 3 with reference to FIG. 1A and FIG.
1B, the reciprocating member 342 of the fastening assembly
34 includes a fixing part 342a and a moving part 342b. The
fixing part 3424 of the reciprocating member 342 is fixed to
the first side 32a of the second workpiece 32. The moving
part 3425 of the reciprocating member 342 is engaged with
the fixing part 342q and is capable of sliding relative to the
fixing part 342a along the direction Al to expand or close
up. The second engaging member 344 of the fastening
assembly 34 is connected to the moving part 3425.

It should be pointed out that this embodiment compared
with the other embodiment in FIG. 2, the moving part 3426
of' the reciprocating member 342 of the present embodiment
has a chamber 34251 and an opening 34252. The fixing part
342a of the reciprocating member 342 passes into the
chamber 34251 via the opening 34252 of the moving part
342p. That is, the moving part 3425 of the reciprocating
member 342 is sleeved onto the fixing part 342a, so as to
make the moving part 3425 reciprocally slide relative to the
fixing part 342a to expand or close up.

In the embodiment of the disclosure, the non-contact
force at the outside of the housing 1 is magnetic force. The
moving part 3425 of the reciprocating member 342 includes
a magnetically permeable material. Therefore, after the
moving part 3425 of the reciprocating member 342 is
attracted by the magnetic force from the second side 325 of
the second workpiece 32, the moving part 3426 moves
toward the fixing part 342a along the first direction Al, so
as to make the fixing part 342a close up to the chamber
34251 of the moving part 3425, make the second engaging
member 244 separate from the first engaging member 140,
and thus release the engagement status. Then, the first
workpiece 10 of the housing 1 (as shown in FIG. 1C) can be
separated from the second workpiece 32 along the second
direction A2.

However, the disclosure is not limited in this regard. In
another embodiment of the disclosure, the second engaging
member 344 of the fastening assembly 34 includes a mag-
netically permeable material. Therefore, after the second
engaging member 344 is attracted by the magnetic force, the
second engaging member 344 moves toward the second
workpiece 32 to separate from the first engaging member
140, makes the moving part 3425 of the reciprocating
member 342 close up to the fixing part 342q, and thus
releases the engagement status.

Furthermore, in order to make the second engaging mem-
ber 344 of the fastening assembly 34 recover the original
location to engage the first engaging member 140 when
assembling the first workpiece 10 and the second workpiece
32 of the housing 1, the embodiment shows that the fasten-
ing assembly 34 further includes a spring 346. The spring
346 is disposed in the chamber 34251 of the moving part
342p and is compressed between the fixing part 342q and the
moving part 3425. Therefore, after the magnetic force at the
outside of the housing 1 disappears, the spring 346 of the
fastening assembly 34 pushes the moving part 3425 of the
reciprocating member 342 along the reverse direction of the
first direction Al and thus moves the second engaging
member 344 away from the second workpiece 32 to recover
the original location.

Refer to FIG. 4. FIG. 4 is a partial sectional view
illustrating a fastening assembly 44 fixed to a second work-
piece 42 according to another embodiment of the disclosure.
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As shown in FIG. 4 with reference to FIG. 1A and FIG.
1B, the fastening assembly 44 includes a spring 446, and the
reciprocating member 442 of the fastening assembly 44
includes a fixing part 442¢ and a moving part 4426. The
fixing part 4424 of the reciprocating member 442 is fixed to
the first side 42a of the second workpiece 42 and has a
chamber 442al and an opening 44242. The moving part
442p passes into the chamber 44241 via the opening 442a2
of the fixing part 442q. That is, the fixing part 442a of the
reciprocating member 442 is sleeved onto the moving part
442b, so as to make the moving part 4425 be able to slide
relative to the fixing part 442a to expand or close up. The
second engaging member 444 of the fastening assembly 44
is connected to the moving part 4425.

In the embodiment of the disclosure, the non-contact
force at the outside of the housing 1 is a magnetic force. The
moving part 4425 of the reciprocating member 442 includes
a magnetically permeable material. Therefore, after the
moving part 4425 of the reciprocating member 442 is
attracted by the magnetic force at the second side 426 of the
second workpiece 42, the moving part 4425 closes up to the
chamber 442a1 of the fixing part 442a¢ along the first
direction Al, makes the second engaging member 444
separate from the first engaging member 140, and thus
releases the engagement status. Or, in another embodiment
of the disclosure, the second engaging member 444 of the
fastening assembly 44 includes a magnetically permeable
material. Therefore, after the second engaging member 444
is attracted by the magnetic force, the second engaging
member 444 moves toward the second workpiece 42 along
the first direction Al to separate from the first engaging
member 140, makes the moving part 44256 of the recipro-
cating member 442 close up to the fixing part 442a, and thus
releases the engagement status.

It should be pointed out that compared with the embodi-
ment in FIG. 2, the spring 446 of the present embodiment is
sleeved onto the reciprocating member 442 (rather than
disposed in the chamber 44241) and compressed between
the second workpiece 42 and the second engaging member
444. Therefore, after the magnetic force at the outside of the
housing 1 disappears, the spring 446 of the fastening assem-
bly 44 pushes the second engaging member 244 away from
the second workpiece 22 along the reverse direction of the
first direction Al and thus make the second engaging
member 244 recover the original location.

In the embodiments of the disclosure, the attraction of the
magnetic force is used, but the disclosure is not limited in
this regard. In another embodiment of the disclosure, the
repulsion of the magnetic force can also be embodied.

The disclosure further provides a disassembling method
of housing. Refer to FIG. 5. FIG. 5 is a flow diagram of a
disassembling method of housing according to an embodi-
ment of the disclosure, and the related explanations about
FIG. 1A to FIG. 1C can also be referred. The disassembling
method of housing of the embodiment includes following
steps.

Step S100: providing a housing.

The housing includes a first workpiece, a second work-
piece, and a fastening assembly. The fastening assembly is
disposed in the housing and includes a first engaging mem-
ber, a reciprocating member, and a second engaging mem-
ber. The first engaging member is fixed to the first work-
piece. The reciprocating member is fixed to a first side of the
second workpiece. The second engaging member is con-
nected to the reciprocating member and engaged with the
first engaging member.
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Step S102: affecting the fastening assembly by a non-
contact force at the outside of the housing, so as to shorten
the length of the reciprocating member along a direction
perpendicular to the first side toward the second workpiece
and make the second engaging member separate from the
first engaging member.

Step S104: separating the first workpiece and the second
workpiece.

Hence, it can be seen that the engagement status of the
fastening assembly of the housing can be released after the
fastening assembly receives a non-contact force. Embodi-
ments of the disassembling method of housing are described
below.

With reference to FIG. 2, FIG. 3, and FIG. 4, and the
related explanations, in another embodiment of the disclo-
sure, the reciprocating member includes a fixing part and a
moving part. The fixing part of the reciprocating member is
fixed to the first side of the second workpiece. The moving
part of the reciprocating member is engaged with the fixing
part and is capable of sliding relative to the fixing part to
expand or close up. The second engaging member is con-
nected to the moving part.

In the embodiment of the disclosure, the moving part of
the reciprocating member includes a magnetically perme-
able material, and the foregoing step S102 can be replaced
by step S202.

Step S202: applying the magnetic force to the moving
part, so as to make the moving part close up to the fixing
part, and make the second engaging member separate from
the first engaging member.

With reference to FIG. 2, FIG. 3, and FIG. 4, and the
related explanations, in another embodiment of the disclo-
sure, the reciprocating member also includes a fixing part
and a moving part.

In the embodiment of the disclosure, the second engaging
member of the fastening assembly includes a magnetically
permeable material, and the foregoing step S102 can be
replaced by step S302.

Step S302: applying the magnetic force to the second
engaging member, so as to make the second engaging
member move toward the second workpiece to separate
from the first engaging member, and make the moving part
close up to the fixing part.

According to the foregoing recitations of the embodi-
ments of the disclosure, it can be seen that the fastening
assembly, the housing, and the disassembling method of
housing of the disclosure at least can solve the problems of
prior arts. The housing of the disclosure fixes the first
engaging member to the first workpiece, and integrates the
second engaging member that is engaged with the first
engaging member to the fastening assembly. Because the
second engaging member with complicated structure does
not manufactured on the second workpiece, the molds for
manufacturing the second workpiece can be simple, which
not only saves costs of the molds, but also increases degrees
of freedom to design the molds. Furthermore, the engage-
ment status of the fastening assembly of the disclosure can
be released after the fastening assembly receives a non-
contact force, so the housing can be disassembled without a
particular disassembling tool, and thus the consumed time of
reworking and the costs of waste materials can be reduced.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present disclosure without departing from the scope or
spirit of the disclosure. In view of the foregoing, it is
intended that the present disclosure cover modifications and
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variations of this disclosure provided they fall within the
scope of the following claims.

What is claimed is:

1. A fastening assembly applicable to a housing, the
fastening assembly comprising:

a first engaging member fixed to a first workpiece of the

housing;

a reciprocating member fixed to a first side of a second

workpiece of the housing; and
a second engaging member connected to the reciprocating
member for engaging with the first engaging member,

wherein, after a non-contact force from a second side of
the second workpiece affects the fastening assembly,
the reciprocating member is shifted, and the second
engaging member is separated from the first engaging
member, wherein the first side and the second side are
opposite sides of the second workpiece,

wherein the reciprocating member comprises:

a fixing part fixed to the first side of the second workpiece

and extended away from the first side; and

a moving part engaged with the fixing part and capable of

sliding toward or away from the fixing part, wherein the
second engaging member is connected to the moving
part,

wherein the non-contact force is a magnetic force, the

moving part comprises a magnetically permeable mate-
rial, the moving part slides toward the fixing part after
affected by the magnetic force, so as to make the first
engaging member separate from the first engaging
member.

2. The fastening assembly of claim 1, wherein the fixing
part is sleeved onto the moving part.

3. The fastening assembly of claim 2, wherein the fixing
part has a chamber and an opening, the moving part passes
into the chamber via the opening, the fastening assembly
further comprises a resilient member, and the resilient
member is disposed in the chamber and is compressed
between the fixing part and the moving part.

4. The fastening assembly of claim 1, wherein the moving
part is sleeved onto the fixing part.

5. The fastening assembly of claim 4, wherein the moving
part has a chamber and an opening, the fixing part passes
into the chamber via the opening, the fastening assembly
further comprises a resilient member, and the resilient
member is disposed in the chamber and is compressed
between the fixing part and the moving part.

6. The fastening assembly of claim 1, wherein the non-
contact force is a magnetic force, the second engaging
member includes a magnetically permeable material, the
second engaging member moves toward the second work-
piece to separate from the first engaging member after
affected by the magnetic force, so as to make the moving
part close up to the fixing part.

7. The fastening assembly of claim 1, further comprising
a spring, the spring is sleeved onto the reciprocating member
and is compressed between the second workpiece and the
second engaging member.

8. A housing comprising:

a first workpiece;

a second workpiece assembled to the first workpiece; and

a fastening assembly disposed in the housing and com-

prising:

a first engaging member fixed to the first workpiece;

a reciprocating member fixed to a first side of the second

workpiece; and

a second engaging member connected to the reciprocating

member for engaging with the first engaging member,
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wherein after a non-contact force from a second side of
the second workpiece affects the fastening assembly,
the reciprocating member is shifted, and the second
engaging member is separated from the first engaging
member, wherein the first side and the second side are
opposite sides of the second workpiece,

wherein the reciprocating member comprises:

a fixing part fixed to the first side of the second workpiece
and extended away from the first side; and

a moving part engaged with the fixing part and capable of
sliding toward or away from the fixing part, wherein the
second engaging member is connected to the moving
part,

wherein the non-contact force is a magnetic force, the
moving part comprises a magnetically permeable mate-
rial, the moving part slides toward the fixing part after
affected by the magnetic force, so as to make the first
engaging member separate from the first engaging
member.

9. The housing of claim 8, wherein the fixing part is

sleeved onto the moving part.

20
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10. The housing of claim 9, wherein the fixing part has a
chamber and an opening, the moving part passes into the
chamber via the opening, the fastening assembly further
comprises a resilient member, and the resilient member is
disposed in the chamber and is compressed between the
fixing part and the moving part.

11. The housing of claim 8, wherein the moving part is
sleeved onto the fixing part.

12. The housing of claim 11, wherein the moving part has
a chamber and an opening, the fixing part passes into the
chamber via the opening, the fastening assembly further
comprises a resilient member, and the resilient member is
disposed in the chamber and is compressed between the
fixing part and the moving part.

13. The housing of claim 8, wherein the non-contact force
is a magnetic force, the second engaging member includes
a magnetically permeable material, the second engaging
member moves toward the second workpiece to separate
from the first engaging member after affected by the mag-
netic force, so as to make the moving part close up to the
fixing part.



